Podocyte injury induced by albumin overload in vivo and in vitro: involvement of TGF-beta and p38 MAPK.
Proteinuria is a well-established exacerbating factor in chronic kidney disease. Although the mechanisms of albumin-induced tubulointerstitial damage have been extensively studied, the influence of proteinuria on podocytes has not been sufficiently elucidated. The present study examined the effect of albumin overload on podocytes in vivo and in vitro and explored the underlying mechanisms. Rat podocytes were exposed to albumin overload in vivo by the intraperitoneal injection of albumin over 2 days whilst cultured podocytes were subjected to albumin in vitro. We analyzed albumin uptake, podocyte apoptosis, staining for F-actin and nephrin and involvement of TGF-beta1 and p38 MAPK cascades. Rats administered albumin exhibited massive proteinuria and podocyte injury manifested by decreased nephrin immunostaining and foot process effacement. These abnormalities were accompanied by albumin deposition, TGF-beta1 upregulation, p38 MAPK phosphorylation and an increased number of glomerular TUNEL-positive cells. Exposure of cultured podocytes to albumin caused actin disarrangement and apoptosis. Podocyte injury was preceded by albumin uptake, induction of TGF-beta1 and phosphorylated p38 MAPK. Treatment of podocytes with anti-TGF-beta1 neutralizing antibody or SB203580 significantly reduced the albumin-induced injury. These results indicate that albumin overload in vivo and in vitro promotes podocyte injury mainly via TGF-beta1/p38 MAPK pathways.